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AB Nanoscale agglomerate- free maghemite (Fe203) suspensions are prepared from 

an aqueous solution containing FeS04 and Fe2(S04)3 in deionized O-free water 

(with 

molar ratio Fe2+:Fe3+ of 1:2, and Fe ion concentration 0.1-1.1 mol/L) by 
addition of 

NaOH (to molar ratio NaOH : Fe ion of 2.7-3), followed by washing of the 
precipitate, adjustment of the pH to 0.5-3, air oxidation at 60-100°C, and 
residual salt removal by dialysis. 
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AB Aqueous suspensions of nanoscale rutile (Ti02) powders (<20 nm) containing 
35-80 

weight% solids and 10-25 weight% HC1 are prepared by spraying liquid TiCl4 
into aqueous 

HCl . The suspensions can be used in paints, lacquers," sun creams, dyes, 
pigments and catalysts, or for production of fine rutile powders. 
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AB Polyamide moldings containing nanoparticles of maghemite or magnetite exhibit 
better color and gloss than similar moldings containing carbon black. 
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AB A new wet chemical concept to produce coatings by dip, spin or spray 

processes is presented. It is based on the preparation of solns, made of 
crystalline nanoparticles fully redispersable in a solvent. It is exemplified 
for the preparation of Sn02:Sb (ATO) and In203 : Sn (ITO) transparent conducting 
coatings. The process combines the advantages of using particles having 
already a. low resistivity and the possibility to sinter the coatings at 



low temperature The particles are prepared using an in- situ monitoring of the 
surface energy to control the growth of the particles and to avoid their 
agglomeration. The dried powders can be fully redispersed in ale. (ITO) 
or water (ATO) . Single layers with thickness up to 200 nm (ATO) and 400 
nm (ITO) have been fabricated. The sheet resistance of the coatings 
decreases with the sintering temperature Typical values are 43 0 Q for ATO 
(550°C) and 380 O for ITO (550°C) . Sols made by 

redispersing the powders in organosilanes allow to produce coatings at low 
temperature with antistatic (R> 100 KQ) and anti-glare properties (R> 100 
kQ, 60-80 gloss units) . 
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AB Titanium dioxide nanoparticles , which are coated with a thin silver film, 
act in coatings systems as highly efficient innovative biocides. The 
particles are very stable, are easily incorporated in formulations and can 
be used in clear lacquers as they are optically transparent. In contrast 
to conventional disinfectants, the biocidal effect of such coatings lasts 
for years. 
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AB Procedure for the production of ceramic hollow fibers from nanoscale powders 
includes (a) mixing ceramic nanoparticles with an organic acid (e.g., 
dioxaheptanoic acid, trioxadecanoic acid), a solvent, and a polymer 
binder, (b) extruding at 10-30 MPa the obtained ceramic mass having a 
content of solids >20 volume%, preferably >30 volume%, (c) spinning, and (d) 
sintering the hollow fiber for 2 h at 950-1050°. The ceramic 
nanoparticles are selected from A1203 , Zr02, YSZ, Ti02, Sic, Si3N4, and 
WC. The solvent is selected from water, ethylene glycol, propylene 
glycol, or monoethyl ether and monobutyl ether of diethylene glycol. The 
polymer binder is selected from cellulose, methylcellulose, 
ethylcellulose, polyvinyl ale, amber gum, polyacrylate , or 

polymethacrylate, especially Lucirin and Laromer manufactured by BASF. The 
resulting 



hollow fiber having an outside diameter of <500 urn, preferably <100 urn, 
is suitable for metal-, polymer-, and ceramic matrix reinforcements, for 
artificial organs, for building components of the micro system 
engineering, for light conductor optical fibers, for ceramic 
membranes/diaphragm, for the solid electrolyte in the fuel cell (SOFC) , 
for tissue engineering and for the production extremely more easily, 
temperature -loading, ceramic building components such as heat shields or brake 
systems uses. 
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AB The procedure is disclosed for the production of porous ceramic layers serving 
as carrier layer on metallic, ceramic, enamelled or glass substrates using 
crystalline nano-particles with particle sizes between 3-100 nm over a 
wet-chemical process, as well as f unctionalizing this porous ceramic layer by 
bringing a second component into the pores. Nanopowders of alumina, 
zirconia, YSZ, Ti02 , boehmite, and iron oxide are used to form the porous 
ceramic layers. The porous, ceramic layers can be filled with a water 
repellent (e.g., f luorosilane) , hydrophilic agent, degreasing agent, and 
corrosion inhibitor, be remained those in the substrate and/or delivered 
subsequently if necessary or be loaded with bactericides, aromas, 
perfumes, or inhalation materials, which are transferred targeted 
proportioned to the room air. For example, a suspension of nanopowder of 
yttria- stabilized zirconia or titania with trioxadecanoic acid in 



polyvinyl ale. is deposited on a steel or Al substrate as a transparent 
layer, dried, and sintered for 1 h at 500° to form the porous 
ceramic layer on steel. The resulting articles having the porous carrier 
ceramic layers are suitable in medical instruments and devices. 
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AB The invention concerns a procedure for the production of core- shell particles, 
whose core consists of an inorg. nanoparticle, preferably Ti02, 
Fe203, Si02, A1203, Zr02 , Ce02 , Sn02 , or ZnO. The cores that compose the 
nanoparticles have a primary particle size < 100 nm, preferably < 50 nm, 
and particularly preferably < 20 nm. The shell of the particle consists 
of an inorg. oxide/hydroxide, a metal, polymers or a glass. The 
core- shell particles can be used, for example, in biocide applications or 
as UV protection or luminescent pigments for water purification 
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